We apply Mourre theory to compatible Laplacians on complete manifolds with corners of codimension 2 in order to prove absence of singular continuous spectrum, that non-threshold eigenvalues have finite multiplicity and can accumulate only at thresholds or infinity. It turns out that we need Mourre estimates on manifolds with cylindrical ends where the results are both expected and consequences of more general theorems. In any case, we also provide a description, interesting in its own, of Mourre theory in this context that makes our text complete and suggests generalizations to manifolds with corners of higher order codimension. We use theorems of functional analysis that are suitable for these geometric applications.
Introduction
Among the most important goals of the spectral analysis of self-adjoint operators are to prove the absence of singular continuous spectrum, to calculate the essential spectrum and to describe some features of the pure point spectrum. In this article, we accomplish some of these results for compatible Laplacians on complete manifolds with corners of codimension 2. More explicitly, we will prove the following: In Sect. 1.3, we will explain what we mean by complete manifold with corners of codimension 2 and by compatible Laplacian. We will also specify the set of thresholds. Theorem 1 is somehow expected and, as in the case of Schrödinger operators, can be proved using the analytic dilation method, see [2] . In this article, we present a proof of Theorem 1 using Mourre estimates, this provides new insight about the interaction between the geometry and the spectral theory of the compatible Laplacians on complete manifolds with corners of codimension 2. Now we mention some papers where Mourre theory has been applied. Originally it appeared in [20] and was applied to certain classes of 2 and 3 body Schrödinger operators and short-range perturbations of pseudo-differential operators. Classical references of other applications are [18] , [19] , and [22] . More recently Mourre estimates have been applied in [11] to analytically fibered operators, to Schrödinger operators acting on trees in [9] , to massless Pauli-Fierz models in [10] . Mourre estimates have been applied to the geometric context in [15] , and more recently in [24] , to second-order differential operators on open manifolds whose infinity is controlled by cylinders with specific Riemannian metrics; in [7] to Laplacians on hyperbolic manifolds with cusps of non-maximal rank; in [12], they were applied to the spectral analysis of magnetic Laplacians on conformaly cusp manifolds.
Time-dependent propagation estimates were established in papers [26] and [27] for manybody Schrödinger operators. Such estimates and Mourre theory were the main tools for proving asymptotic completeness in [26] . Simpler proofs of asymptotic completeness, also related to the time-dependent propagation estimates, were mainly developed in [13] and [29] . The Mourre estimates for compatible Laplacians on manifolds with corners of codimension 2 that we give here are used in [3] for proving asymptotic completeness of natural subsystems associated with the geometry of such Laplacians at infinity; this is another motivation of our paper. The proof given in [3] is analogous to the proofs in [13] and [29] .
In the context of many-body Schrödinger operators, Mourre estimates are also a tool for obtaining exponential bounds for L 2 -eigenfunctions. We refer to [16] and [6] for details. We expect to study our estimates with respect to this application in the future. Related with it, we have the conjecture that if the pure point spectrum accumulates in some threshold, it does so by below. A similar result holds for many-body Schrödinger operators and a reference for a proof is [16].
Abstract Mourre theory
Theorem 1 follows from the abstract Mourre theory introduced in the classical paper [20] that we explain next. Let H be a self-adjoint operator acting on a Hilbert space H . We define the Banach space H 2 (H ) as the domain of H with the norm ||ϕ|| 2 := ||(|H | + i)ϕ||. Similarly, we define the Banach spaces H 1 (H ) as the completion of H 2 (H ) with the norm ||ϕ|| 1 := ||(|H |+i) 1/2 ϕ||, and H −1 (H ) and H −2 (H ) as the dual spaces associated to H 1 (H ) and H 2 (H ). Let A be another self-adjoint operator. We assume the following hypotheses about A and H :
Hypothesis 2: The operator e is A preserves H 2 (H ) and for each ϕ ∈ H 2 (H ), sup |s|≤1 ||He is A ϕ|| < ∞. 
